The localization of the guinea pig eosinophil major basic protein (MBP) within the cell was investigated by the use of immunoelectron microscopy and by isolation of the granule crystalloids. First, by immunoperoxidase electron microscopy, we found that the MBP of eosinophil granules is contained within the crystalloid core of the granule. Specific staining of cores was present when rabbit antiserum to MBP was used as the first stage antibody in a double antibody staining procedure, whereas staining was not seen when normal rabbit serum was used as the first stage antibody. Second, crystalloids were isolated from eosinophil granules by disruption in 0.1% Triton X-100 and centrifugation through a cushion of 50% sucrose. Highly purified core preparations yielded essentially a single band when analyzed by electrophoresis on polyacrylamide gels containing 1% sodium dodecyl sulfate (SDS). The "-' Icm~l'c of the core protein was 26.8 _+ 1.0 (X _+ SEM); the ~l cm~lTc for the MBP was 26.3. The core protein could not be distinguished from the MBP by radioimmunoassay (RIA) and essentially all of the protein in the core preparations could be accounted for as MBP. The results indicate that the MBP is contained in the core of the guinea pig eosinophil granule and that it is probably the only protein present in the core.
When examined under the electron microscope, the granules of mature eosinophils possess a characteristic morphology consisting of an electrondense crystalloid core surrounded by a less dense matrix (21) . Numerous proteins have been isolated from eosinophil granules (1, 9) , and some of these have been localized by histochemical techniques. For example, eosinophil peroxidase and acid phosphatase are located in the matrix of the primary granule (5, 7, 29) , and in human eosinophils arylsulfatase and acid phosphatase are found chiefly in small granules (4, 26) . The nature of the material contained within the core of the primary granule has not been identified although several authors have postulated that the Charcot-Leyden crystal could originate from the core of human eosinophils (6, 30) .
We have isolated a major basis protein (MBP) 1 from eosinophil granules of guinea pigs (12, 13) , humans (14) , and rats (20) , and in the guinea pig this material comprises over 50% of the protein content of the granule. The MBP of the guinea pig has a mol wt of 11,000, a high arginine content (13%), and readily aggregates through oxidation of its two free sulfhydryl groups. We have produced an antiserum in rabbits to guinea pig MBP and have characterized the reactivity of this antiserum by quantitative microcomplement fixation (19) . In this report, we present results obtained by immunoelectron microscopy and by analyses of isolated cores which indicate that the MBP is contained in the core of the eosinophil granule and that it is probably the only protein present in the core.
MATERIALS AND METHODS

Materials
Horseradish peroxidase (HRP) (type II), o-dianisidine, diaminobenzidine, crystalline human serum albumin, protamine sulfate, and bovine serum albumin fraction V were obtained from Sigma Chemical Co. (St. Louis, Mo.). Hydrogen peroxide, acetic acid, and sucrose were obtained from Fisher Scientific Co. (Pittsburgh, Pa.). Triton X-100 and sodium dodecyl sulfate (SDS) were purchased from Schwarz-Mann (Orangeburg, N. J.). Sepharose 2B, DEAE-Sephadex, and Sephadex G-50 were obtained from Pharmacia Fine Chemicals Inc. (Piscataway, N. J.).
Antiserum to MBP
The production and characterization of the antiserum to guinea pig MBP have been described elsewhere (19) . Normal rabbit sera (NRS) used in the immunoelectron microscopy experiments were preimmunization bleedings from the same rabbits injected with MBP. These NRS lacked antibody to MBP as judged by complement fixation assay (19) .
Preparation of the HRP-Anti-Rabbit IgG Conjugate
Purified rabbit immunoglobulin G (IgG) used for immunization and as an immunoabsorbent was prepared ~ Abbreviations used in this paper: HRP, horseradish peroxidase; MBP, major basic protein; NRS, normal rabbit serum; PAGE, polyacrylamide gel electrophoresis; PBS, phosphate-buffered saline; Phos-BSA-P, phosphate buffer containing bovine serum albumin and protamine sulfate; RIA, radioimmunoassay; SDS, sodium dodecyl sulfate.
by mixing equal volumes of NRS (Pelfreeze Inc., Rogers, Ariz.) with 28% Na2SO4. The resulting precipitate was washed twice with 14% Na2SO4, dissolved in 0.01 M K2HPOcKH2PO4, pH 7.4, dialyzed, and chromatographed on a DEAE-Sephadex column equilibrated with the phosphate buffer. The protein fraction which did not absorb to the column was concentrated by ultrafiltration to 12 mg/ml. Immunoelectrophoretic analysis using a potent goat anti-rabbit whole serum and goat anti-rabbit IgG revealed only a single band in the slow gamma region. The rabbit IgG was stored at -20~ until used for either immunization or immunoabsorption procedures.
Antiserum to rabbit IgG was produced in a burro by subcutaneous injection of 1.0 mg of rabbit lgG emulsified in Freund's complete adjuvant. A second injection of 2.0 mg of rabbit lgG in complete adjuvant was given subcutaneously 2 wk after the first injection. 3 wk later, the burro was serially bled and the serum was collected, pooled, and stored at -20~
For preparation of Fab-peroxidase conjugates, the procedure suggested by Kraehenbuhl and Jamieson (18) was modified as follows: Burro anti-rabbit lgG was fractionated by mixing serum with an equal volume of 28% Na2SO4. The resulting precipitate was washed twice with 14% NazSO4, dissolved in 0.01 M K~HPO4-KHzPO4, 0.13 M NaCI, pH 7.5 (phosphate-buffered saline [PBS]), and dialyzed against PBS. Burro gamma globulin was digested with papain according to the method of Porter (28) . Briefly, 1 mg of papain was added to 100 mg of burro gamma globulin (assumed 1,~ = 14.5) in PBS containing 0.01 M cysteine and Elcm 0.002 M EDTA and incubated overnight at 37~ Fab fragments possessing antibody activity to rabbit lgG were isolated by passing the digest over an immunoabsorbent column of purified rabbit IgG coupled to Sepharose 2B by a modification of the method of Axen et al. (3, 32 
Localization of the MBP by lmmunoelectron Microscopy
Eosinophils were obtained from guinea pigs by peritoneal lavage with saline, and granules were prepared as previously described (11, 13) . The lavage fluids containing -45% eosinophils or the purified eosinophil granules were fixed in 4% formalin in 0.1 M KH2PO4-Na2HPO4, pH 7.4, for 2 or 4 h at 23~
After fixation, the suspensions were centrifuged and the pellets were suspended in 0.15 M NaCI containing 10% acetic acid and incubated overnight at 23~ The samples were washed thrice with PBS, divided into two aliquots, and exposed to either NRS or rabbit anti-MBP, each diluted 1/10, for 1 h at 23~ After three additional washes with PBS, the samples were incubated with undiluted Fab HRP conjugate for 1 h at room temperature. The samples were washed twice with PBS, twice with 0.1 M Tris-HCl, pH 7.4, and stained for peroxidase using saturated diaminobenzidine in Tris-HCI containing 0.5% H202 for 4 min (15) . The samples were then washed twice with Tris-HCl, and postfixed with 2% osmium tetroxide. After dehydration though graded alcohols, they were embedded in Epon 812. Thin sections were examined in a Hitachi H U-12 electron microscope (Hitachi American Ltd., Indianapolis, Ind.) without further staining. This study was conducted as a single blind study in that the electron microscope examination was performed on coded samples and the code was not broken until all specimens of an experiment were examined and the results recorded.
Isolation of Cores from Eosinophil Granules
Eosinophil granules were prepared from guinea pig eosinophils essentially as described previously (12, 13) . Briefly, peritoneal cells were subjected to hypotonic lysis by suspension in 0.046 M sodium chloride for 1 min, after which the osmolality was reconstituted by addition of 10-fold concentrated PBS. After centrifugation at 400 g for 5 min, the sedimented cells were suspended in -5 ml of 0.25 M sucrose and washed twice. The cells were resuspended in 0.25 M sucrose and disrupted in a Tenbroeck tissue grinder (Kontes Glass Co., Evanston, Ill.) by 10 passes of the pestle. The disrupted cells were centrifuged at 400 g for 5 min and the supernate was placed in a Tenbroeck tissue grinder, and 10% Triton X-100 was added to achieve a final concentration of 0.1%. The granules were disrupted by 10 passes of the pestle and the suspension was centrifuged at 400 g for 20 min. The supernate was layered over a cushion of 50% sucrose and centrifuged at 20,000 g for 30 min in a Beckman Instruments model L ultracentrifuge (Beckman Instruments, Inc., Spinco Div., Palo Alto, Calif.) equipped with an SW 50.1 rotor. The supernatant solution above the sucrose layer, the material at the interface, and the sucrose layer were aspirated. The tube was gently rinsed with 0.25 M sucrose, and the pellet was suspended in 0.4 ml of 0.25 M sucrose. Portions of the pellet suspension as well as the layers above were fixed in 3% glutaraldehyde in 0.1 M KH~PO~-Na2HPO4, pH 7.4, postfixed in 1% osmium tetroxide, dehydrated in graded alcohols, and embedded in Epon 812. Thin sections were stained with uranyl acetate and lead citrate before examination with the electron microscope.
Physicochemical Analysis of Solubilized Core Proteins
Eosinophil cores were dissolved in 0.01 M HCI, 0.15 M NaCI, and centrifuged at 20,000 g for 10 min. The resulting solutions were analyzed for their content of peroxidase by the rate of decomposition of hydrogen peroxide with o-dianisidine as hydrogen donor (13, 31) , for the molecular weights and heterogeneity of proteins by electrophoresis in polyacrylamide gels containing 1% SDS (SDS-PAGE) (8) , for the dye staining associated with the MBP band by scanning of SDS-PAGE gels stained with Coomassie brilliant blue in a Beckman model 25 spectrophotometer (Beckman Instruments, Inc., Palo Alto, Calif.), for their protein content by a scaled down biuret procedure (16) , for their absorbance at 277 nm using a Gilford model 252 spectrophotometer (Gilford Instrument Laboratories Inc., Oberlin, Ohio), and for their content of MBP by radioimmunoassay (RIA) as described below. In the RIA experiments, either freshly prepared core proteins were compared to freshly prepared MBP or alkylated core proteins were compared to alkylated MPB. Although no difference was found between the reactivity of freshly isolated MBP and that of alkylated MBP in the RIA, nonalkylated MBP readily polymerizes (12), and we found that stored nonalkylated MBP which had polymerized was a less potent inhibitor in the RIA than alkylated MBP. Therefore, comparisons of solubilized core proteins to MBP were always performed either using nonalkylated preparations freshly prepared on the day of the RIA experiment or using alkylated preparations. MBP or core protein was alkylated at pH 8 by treatment with iodoacetamide, 1.7 /.~M, in the presence of 0.002 M ethyl-FIGURE 1 Purified eosinophil granules stained for peroxidase activity with diaminobenzidine. (a) (left) Granules fixed in formalin show peroxidase activity in the matrix portion of the granule, (b) (right) while granules that had been fixed in formalin and exposed to 10% acetic acid show a marked reduction in peroxidase activity.
• 46,500. enediamine tetraacetate in the dark for 20 min at 20~ (17) .
Radioimmunoassay for M B P
This procedure will be described in detail in a subsequent separate report. ~ Briefly, alkylated MBP was radioiodinated with 13~I by a modification of the procedure described by McConahey and Dixon (23) . After completion of the iodination reaction, a solution of 0.1 M K..,HPO4-KH~,PO~, pH 7.4, containing 1% bovine serum albumin and 0.1% protamine sulfate (Phos-BSA-P), was added to the vial, and the contents were transferred to a 3,500 dalton cut-off dialysis casing (Spectrum Medical Industries, Inc., Los Angeles, Calif.) and dialyzed overnight. The specific activity of the ~3q-MBP averaged 33 #Ci//zg, and -9 5 % of counts was precipitated by 10% tungstic acid. The RIA was performed by additions of 0.I ml of a 1:6,000 dilution of rabbit anti-MBP in Phos-BSA-P buffer, 0.3 ml of Phos-BSA-P buffer, and 0.1 ml of inhibitor to a Wassom, D. L., D. A. Loegering, and G. J. Gleich. Measurement of the guinea pig eosinophil major basic protein by radioimmunoassay. Manuscript in preparation. 10 • 75 glass tube. After incubation for 30 min at 37~ and for 15 min at 4~ -2 ng of ~311-MBP was added to each tube and the solution was incubated at 4~ overnight. The resulting immune complexes were precipitated by addition of 0.1 ml of a 1:20 dilution of normal rabbit serum in 0.1 M K2HPO4-KH2PO~ containing 1% bovine serum albumin and 0.1 ml of burro anti-rabbit IgG. All solutions except the burro anti-IgG contained 0.1% sodium azide. The tubes were mixed, incubated at room temperature for 2 h, and centrifuged for 20 rain at 4~ and 2,500 g. The supernates were decanted and the sediment was suspended in 0.8 ml of Phos-BSA-P buffer and transferred to a fresh tube. After centrifugation and decantation of the supernate, the precipitates were counted in Nuclear-Chicago gamma scintillation counter (G. D. Searle & Co., Des Plaines, I11).
Statistical Analyses
The results of analysis of MBP and core protein by R1A were tested by logit-log transformation of the inhibition curves and by comparison of the slopes of the resulting regression lines using analysis of covariance with the aid of a programmable Hewlett-Packard F~GURE 2a Purified eosinophil granules after irnmunoperoxidase staining. On the left are granules that had been exposed to NRS as the first-stage antibody, • 28,000.
9810 A calculator (Hewlett-Packard Co., Palo Alto, Calif.).
RESULTS
Localization of MBP by Immunoelectron Microscopy
In initial experiments, we attempted to localize the MBP within the eosinophil by immunoelectron microscopy. However, before immunoperoxidase staining could be attempted, it was necessary to devise a fixation procedure which would reduce the native peroxidase activity while maintaining cellular architecture and protein antigenicity. Earlier studies had suggested that, at low pH, eosinophil peroxidase activity was labile while MBP was stable (13) . Therefore, we exposed formalin-fixed cells to various concentrations of acetic acid and monitored their peroxidase activity by staining with diaminobenzidine and by examination under the light microscope. The peroxidase activity of the cells was diminished by 3 h of incubation in 5% acetic acid in 0.15 M NaC1, while overnight incubation in 10% acetic acid almost totally abolished the peroxidase activity. In control experiments, we found that MBP was not extracted from formalin-fixed granules by acetic acid as judged by analyses using SDS-PAGE and that its antigenicity was not reduced by exposure to 10% acetic acid as measured by RIA. Fig. 1 shows the comparison of purified granules stained for peroxidase with and without the acetic acid treatment. In the untreated granules, peroxidase activity is apparent in the matrix portion of the granule, but after acetic acid treatment this peroxidase activity is FIGUaE 2b On the right, anti-MBP was used as the first-stage antibody. Note the deposition of peroxidase reaction product in the core of the granules on the right. • 28,000. virtually abolished.
To localize the MBP, isolated granules and intact eosinophils were fixed in formalin, treated with 10% acetic acid, and examined by the immunoperoxidase staining procedure. In initial experiments with whole cells, reaction product was present over the granule core and also at the interface between the core and the matrix; no deposition of peroxidase reaction product was seen in other areas of the eosinophil cytoplasm or in other cell types that were present. As shown in Fig. 2 , electron microscope examination of isolated granules revealed that the electron-dense peroxidase reaction product was deposited throughout the crystalline core of samples which had been exposed to anti-MBP as the first-stage antibody. In contrast, granules exposed to NRS as the first-stage antibody showed a slight deposition of peroxidase reaction product within the matrix of the granule. Controls included granules treated with NRS as the firststage antibody, granules not exposed to either antibody, and granules that were exposed to Fab-HRP and not washed before reaction with diaminobenzidine and H202. In the latter control, the peroxidase reaction product did not nonspecifically adhere to the cores, strengthening our conclusion that the staining of the core protein with anti-MBP was specific.
To obtain a less subjective interpretation of the results, the negatives of the electron micrographs were examined in a spot densitometer (Macbeth TDS04 Densitometer, Macbeth Co., Newburgh, N. Y.). The optical density of the matrix portion and the core portion of a number of granules was determined and the relative The optical densities were performed on photographic negatives so that areas of high electron density show lower values than do areas of low electron density. * No. of granules examined. ~: Mean --SD. w P < 0.001 byt test.
difference in density between the two portions of the granule was calculated. These results are summarized in Table I and indicate that the core of granules stained with anti-MBP is more dense relative to the matrix, while in the case of granules stained with the NRS control the core is less dense than the matrix (P < 0.001).
In another series of experiments, we measured the peroxidase activity in isolated granules after exposure to antibody and Fab HRP. For these experiments, the granules were carried through the staining protocol up to the reaction step with diaminobenzidine, at which point o-dianisidine was added as a hydrogen donor instead of diaminobenzidine. Because of the low level of enzyme activity, the reaction was allowed to proceed for 1 h at room temperature. The granule preparations were solubilized by the addition of SDS, final concentration 0.1%, and after centrifugation to remove particulate matter, the absorbance of the supernates at 460 nm was determined. In two experiments, granules which had been exposed to anti-MBP as the first-stage antibody showed approximately three times as much enzyme activity as granules exposed to NRS.
Isolation of Granule Cores
The experiments employing immunoelectron microscropy were consistent with the view that the MBP is localized in the core of the granules. To obtain further support for this conclusion and to determine whether the MBP was the only protein present in the core, we attempted to purify cores from eosinophil granules. In initial experiments, we used the approach taken by Gessner et al. (10) in which purified eosinophils are disrupted in 0.25 M sucrose containing 0.1% Triton X-100 and the cores are obtained by sedimentation through a cushion of 50% sucrose. After centrifugation, the pellet and supernate layers were analyzed by electron microscopy, by SDS-PAGE, and for peroxidase activity. The results indicated that the supernatant material was free of cores and contained 98% of the peroxidase activity present in the starting preparation, and little MBP was found by SDS-PAGE. In contrast, the pellets contained many cores, were devoid of peroxidase activity, and were enriched in MBP as judged by SDS-PAGE. However, the pellets always contained organelles other than crystalloids, and the electrophoretic analyses showed numerous bands in addition to the MBP. Therefore, we attempted to purify cores using isolated eosinophil granules as the starting material. Fig. 3 a shows a preparation of cores obtained by centrifugation of granules after treatment with 0.1% Triton X-100 in 0.25 M sucrose. Numerous blunt rod-shaped bodies were recovered which resembled granule crystalloids; in many areas, these bodies are surrounded by granular debris. In Fig. 3b , the core preparation is shown at higher magnification, and it appears that much of the granular debris might be derived from the cores. In particular, one core has rounded edges and is surrounded by clumps of irregular material. These experiments were repeated on several occasions, with essentially the same results.
Physicochemical and Immunochemical Analyses of Core Proteins
Cores were dissolved in 0.1 M HC1, 0.15 M NaCI and analyzed for their content of MBP. In the first experiment, samples from the isolation of cores shown in Fig. 3 were analyzed by SDS-PAGE. As shown in Fig. 4 , a band in the expected position for the MBP is present in all FIGURE 3 Electron micrographs of eosinophil granule cores. After centrifugation of disrupted granules through a cushion of 50% sucrose, the pellets were fixed with glutaraldehyde and osmium tetroxide and sections were stained with lead citrate and uranyl acetate. samples, and it is essentially the only band in the sample of the pellet. This experiment was repeated several times, and in every case the MBP was the principal band. Quantitative scanning of S D S -P A G E gels loaded with 5-20 /zg of core protein revealed that between 79 and 91% (83.7 -+ 5.1; 5~ ___ SD) of the dye binding was associated with the band in the position of the MBP.
To determine whether the protein derived from the core preparations was the MBP, a double antibody R I A was established to identify and quantitate the MBP. Utilizing this procedure, we compared the inhibition produced by solubilized core protein to that produced by the MBP. Alkylated MBP was used as the standard, and its inhibitory ability was compared to that of alkylated core protein. As shown in Fig. 5 , the inhibiton curves produced by these materials were superimposable, and statistical analysis of the logit-log regressions did not reveal a differ-FIGURE 4 Analysis of eosinophil cores by SDS-PAGE. Eosinophil granules were disrupted by homogenization in 0.25 M sucrose containing 0.1% Triton X-100, and cores were purified by centrifugation through a layer of 50% sucrose. The pellet (left), interface (middle), and supernate (right) were analyzed by SDS-PAGE. These preparations were derived from the experiment shown in Fig. 3. ence. Thus, the core protein could not be distinguished immunologically from the MBP, and essentially all of the protein in the alkylated core preparation could be accounted for as MBP. Furthermore, alkylated core protein radiolabeled with 1811 was reactive with antibody to the MBP, and the binding of the alkylated core protein was inhibited equally well by the MBP and the core protein (results not shown). In another series of experiments, MBP and core protein were freshly prepared and immediately analyzed by RIA. The results of a typical experiment are shown in Fig.  6 . The inhibition curves produced by MBP and core protein were virtually identical, and statistical analysis of the logit-log regressions did not reveal a difference. Again, essentially all of the protein in the solubilized core preparations could be accounted for as MBP.
Finally, if the core protein is the MBP, then the extinction coefficient at 277 nm of core protein should be similar to that of the MBP. The extinction coefficient, Elc~l~c, of the MBP is 26.3 by biuret analysis using human serum albumin as a standard (12) . Using the same analytical conditions in eight experiments, the extinction coefficient of the core protein was 26.8 ---1.0 ()( -SEM).
DISCUSSION
Miller and his associates observed that the core of the eosinophil granule is a crystal which has a cubic lattice with a repeat of -3 0 /k in rodents and -4 0 /~ in man (24) . On the basis of their observations as well as the observation by Cotran and Litt that the granule core does not possess peroxidase activity (5), we hypothesized that the MBP was derived from the granule core (13) .
The results presented here support this hypothesis. In experiments employing rabbit antibody to MBP, we found that more antibody activity was associated with granules exposed to antibody than granules exposed to NRS. This result is expected, in that our prior work had shown that the MBP was derived from the eosinophil granule (12, 13) . Evidence for the localization of the MBP within the granule was provided by immunoelectron microscopy. No deposition of peroxidase reaction product was seen in other organelles in the eosinophil cytoplasm or in other cells, and as shown in Fig. 2 , antibody to MBP was localized to the core of the granule. The conclusion that the staining of the core protein was specific is further supported by the absence of staining with the NRS control and the failure of the peroxidase reaction product to nonspecifically localize in the core when excess Fab-HRP was not washed away before the diaminobenzidine reaction step. In another approach to the localization of the MBP, we isolated cores from granules and determined the characteristics of the proteins derived from the core. Early experiments with whole eosinophils indicated that eosinophil cores were concentrated in the pellet after centrifugation through a cushion of 50% sucrose and that the interface layer did not contain crystalloids. However, in these early experiments, the cores were contaminated by considerable debris, and analysis of the proteins by SDS-PAGE revealed the presence of numerous proteins in addition to the MBP. Therefore, we used granules as the starting material for the preparation of cores and were 
Protein, ng
Log protein, ng FIGURE 6 Comparison of freshly prepared MBP with freshly prepared core protein by RIA. The ability of MBP and core protein, both freshly prepared, to inhibit the binding of ~aq-MBP to antibody was tested. In the absence of inhibitor, 33% of counts bound to antibody, whereas in the absence of antibody, 7.4% of counts were precipitated. The concentrations of MBP and core protein were determined by absorbance at 277 nm and by biuret analysis, respectively. On the left the binding curves are shown, and on the right, the logit-log regressions. The results with the MBP are shown by O and with the core protein by x. The correlation coefficients for the logit-log regressions of MBP and core protein were -0.97 and -0.99, respectively. Analysis of these regression lines revealed that the null hypothesis of a common line could not be rejected (F2,4 = 0.61; NS). able to obtain highly purified preparations as shown in Fig. 3 . Even the apparent debris among the crystalloids may be core protein, as inspection of Fig. 3 b indicates that this irregular material is found around the edges of cores which are losing their characteristic shape. Numerous analyses of the core protein by SDS-PAGE showed a band in the expected position for the MBP, and this accounted for up to 90% of the dye binding in the gel. More conclusive evidence that the crystalloid protein is the MBP was provided by the RIA experiments in which we could not show a difference between the inhibitory properties of the core protein and the MBP. Moreover, we could account for virtually all of the protein in the solubilized core as MBP. The results of the two sets of experiments employing immunoelectron microscopy and analysis of isolated crystalloids indicate that the MBP is contained within the core of the eosinophil granule, and furthermore, that it appears to be the only protein in the crystalloid.
Our results do not exclude the possibility suggested by certain authors (6, 30) that the Charcot-Leyden crystal protein is contained in the human eosinophil granule core. Although human MBP and Charcot-Leyden crystal protein differ in their molecular weights and amino acid compositions and are distinct proteins (14) , it is possible that the human and guinea pig eosinophil crystalloids differ. Therefore, if the CharcotLeyden crystal protein is derived from the core of the human eosinophil granule, then it presumably coexists there with the MBP.
Finally, Okun et al. (25) reported that the crystalloid core of human eosinophil granules contained melanin. Their conclusion was based on results obtained with histochemical staining techniques, and in particular with the FontanaMasson argentaffin stain. Because we have not seen pigment in any protein preparation made from purified granules, we do not believe that melanin is present in guinea pig eosinophil granules. Moreover, MacRae and Spitznagel (22) have presented evidence that the ammoniacal silver reaction, which is the basis of the FontanaMason argentaffin stain (27) , can be used as a cytochemical marker for the detection of cationic proteins by electron microscopy. Thus, the observations of Okun and his associates might be viewed by supportive evidence for the presence of the cationic MBP in the granule core.
